This paper is concerned with the Hopf algebra structure of a certain subalgebra S of the Steenrod ring A G of stable cohomology operations in the complex cobordism theory and the sympletic cobordism theory MG*( ), where G=U or Sp, the infinite dimensional unitary or sympletic group, respectively. The Hopf algebra structure and its applications of Steenrod algebra with coefficients Z p , for a prime p, have long been studied by many topologists (Steenrod-Epstein 
M®N is defined by
We remark that S/ in this paper and that in Adams [2] are the same as S 1 in Landweber [1] . S f in Landweber [1] and Novikov [3] are different from S T in this paper. (For the detail on the relationship between two notations S/ and S 1 by Landweber, see Landweber [1, Page 101].) While revising the manuscript, the author was informed that the main theorem of the present paper was obtained independently by I. Kojima. The author expresses his hearty thanks to Dr. K. Shibata for many improvements of the contents (see Remark after Theorem 4.1) and also to Professor M. Mimura for reading the manuscript.
§2. Notations
Let /=0'i, 129"-) be a sequence such that each i r is a non-negative integer and all but a finite number of i r are zero. We define |I[ = Z,i r and ||/|| = I r n r .
We order sequences such that J<J if i fo >Jr 0 for some r 0 and i r -j r for all r>r 0 ;
if i r^jr for all Then "<" is a total order and "^" is a partial order. We denote by 0 the sequence (0,0,...); by A n the sequence (i l9 i 25 ...) with i r =0 for r^n and /"=!; by nl the sequence with each component in / multiplied by n. Sometimes we abbreviate I=(i l9 i 29 .-.,i n ,Q,Q,...) by 0*!, i 2 ,..., t). I+J denotes a componentwise sum. I-J is defined componentwisely if Z^J. A small letter indexed by n denotes the n-th component of the sequence expressed by the corresponding capital letter.
Let M be a module, m l9 m 29 ..., m r in M and R a ring with unit. Then we denote by R{m l9 ... 9 m r } a free ^-module generated by m l9 ..., m r . Remark. The sum in Theorem 3.1 is a finite sum. JJ in Theorem 3.1 means that if two sequences / and J are given, then the sum runs over all indexed sets X as in (2.1) such that I(X)=I and J(X)=J. The product formula in Theorem 3.1 corresponds to the product formula for the Milnor basis in the modjp Steenrod algebra of ordinary cohomology theory with coefficients Z p (for the Milnor basis, see Milnor [5] ; Theorem 4b).
Proof. The proof is complicated and we will give it in the last part of this section. Thus the coproduct formula in S* is Thus we can prove the theorem by using the following lemma.
Lemma 3.6. Let R be a principal ideal domain, A an £-free Hopf algebra over R with a basis {a t } and a product q>, A* the Hopf algebra dual to A, a 1 
Proof. The remainder of this section, except for Corollary 4.14, is devoted to the proof of Theorem 4.1.
Remark. Of course the order of S 2p a Al is p. Landweber [1] has proved (4), (5) and (6) 
S/S j = S K + 2! i(x) = urn -J,K(X) <i+J a (XjSK(xy '
Repeating this process, we find that all S K , l(K)^2 9 are generated by Sj, /(/) = !, modulo S Thus (2) and (3) Proof. Since S is locally finitely generated as a Z-module, so is S/3 Proo/. Well known.
For the next proposition, we give some preparations. Lemma 5.6 in Landweber [1] says that where FP°° is the infinite dimensional complex or quaternion projective space according as d= 2 or 4, respectively, and I 0, otherwise. Case ( As in the proofs of Corollaries 3. This completes the proof of the inductive step and the assertions Q(i) are proved for all i^l. Thus the proof of Proposition 4.13 is completed.
Proof of Theorem 4.1.
Proof of (1) Proof of (2) . Let F be either of the sets mentioned in Theorem 4.1 (2) . Then the proof of (1) and (3) implies that we can express where B is a subalgebra of S generated by V and 1. If S^B, then
